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(57) Abstract 



This invention relates to a method for treating 
pathological conditions of tissues with non-coherent 
radiation, wherein a periodic infrared irradiation is 
carried out for 1 to 20 minuteB at a radiation power 
density of 50 to 300 MW/cm2 over 1 or 2 days while 
taking into account the time for stopping the pain 
syndrome during healing of said tissues. Irradiation ib 
performed above a section of the akin which is located 
above the organ responsible for the spreading of the 
disease triggered by a rupture in the exchange, 
fermentation and regeneration processes in the tissues. 
The radiation has a wavelength of 1 to 56 pm as a 
function of its linear polarisation and time modulation 
which are selected according to the type of disorder. A 
device receives an electric control Bignal for a control 
system (2) from additional power sources and adjusts the 
corresponding characteristics of the radiation emitted 
by a light emitter (3). The radiation source is previously 
calibrated according to the density of the radiation flow. 
The light emitter (3) may consist of a wide-band 
semiconductor silicon luminescent diode with a 
wavelength of non-coherent infrared radiation between 
1 and 56 pm and an ultra-shallow p-n junction. The 
power source (1) is connected along the plane (a) of the p- 
n or n-p junction and ensures current flow through the 
doped p-n or n-p junction. The control system (2) 
comprises leads (c, d, e) for additional sources of 
electrical field, said leads being connected to the 
luminescent diode so that the field will act along the 
plane (a) of the p-n junction and prevent backward or 
direct displacement on said p-n junction. 




(67) PotfcepaT 



M3o6peTeHHe othochtca k Me/wuHHe , h npeflHa3HaneH ma neweHHH 6ojie3HeH, npH 
Koropbix HMeioT MecTO HapyuieHHH o6MeHa BemecTB, oc;ia6jieHHe qoepMeHTaTHBHbix 
npoueccoB, HapyiueHMe perenepaTHBHOH 4)yHKUHH nopaweHHbix tkshch. 

Cnoco6 neMeHHa HeicorepeHTHbiM H3JiyMCHHeM naTOJionmecKHX coctohhmh TicaHeiL 
BKJHOHaer nepHOflHwecicoe o6jiyMeHHe HHqbpaiepacHbiM H3JiyMeHHeM b reMeHHe 1-20 

MMHyT npH nilOTHOCTH MOIUHOCTH H3JiyMeHH» 50-300 mbt\cm2. 

TlepHOflHHHOCTb o6jiyHeHHa Bbi6HpaeTCH Mepe3 ! hjih 2 jihh h yMHTbiBaer speMH 
KynHpoBBHHfl 6oneBoro cHHupoMa npH 3a>KHBJieHHH naTOJiorHnecKHX TKaHefi. B 
npeAno»ceHHOM cnoco6e o(xnyMeHHe BeayT Ham ynaciKOM koxch, pacnojioxceHHMM nan 
opraHOM, OTBercTBeHHbiM 3a nporeicaHHe 6one3HH, npHHHHOH kotopoh jibhjioci; 
HapyiueHHe o6MCHHbix, $epMeHTaTHBHbix h pereHepaTHBHbix npoueccoB b TKaH*ix. 
H3JiyHeHHCM c ajihhoh BOJiHbi b iUianasoHe or ! flo 56 mkm b coneTaHHH c ero 
JiHHeHHOH norwpH3auHeH h BpeMeHHOM MOAyJWUHeii. B cnocooe Hcnojib3yeTcs 

COHCTaHMe .ZU1HH BOJIH B 33^3 HHOM flHanaSOHC a T3K5KC BBej3CHHe JIMHeHHOM 

nojwpH3auHH h BpeMeHHofi MOAyjwuHH Bbi6HpaK)T c yneTOM xapaicrepa 3a6ojieBaHHs. 
IlflOTHOCTb moiuhocth H3JiyMeHHfl Bbi6upaioT c yMCTOM xapaicrepa 3a6ojieBaHHfl. 
ycrpOHCTBO no3BOJweT npw no/xaMe Ha Hero ynpaBJWioiuero 3JieirrpHHecKoro CHrnana 
CHCTCMbi ynpaBJieHHJi (2), KoropuH noAaeroi c aonojiHHTenbHbix hctomhhkob nHTaHH*. 
o6ecneHHTb xapaicrepHCTHKH H3JiyMeHH5t CBeroBoro H3JiyHaTerai(3) cooTBercTByromHe 
Tpe6oBaHHSM JieMeHHfl c nocTHweHweM MaKCHMajibnoro JieMeGHoro 3(fKj>eKTa. 

HCTOMHHK CBCTOBOrO H3JiyMeHH* npeABapHT€JlbHO OTKaJlH6pOBaH B 33BHCMMOCTM OT 

njioTHOCTH noTOKa H3JiyHeHHJi. B ycTpoHCTBe b KanecTBe H3JiyMaTejw (3) HcnoJib30BaH 

WHpOKOnOJlOCKbJH nOJiynpOBOJJHHKOBblH KpCMHHCBblH CBeTOflHOfl C 

xapairrepHCTHKaMH anHHbi bojihm HeicorepeHTHOro HH(J)paKpacHoro H3jryMeHH» b 
AHana30He ot 1 jxo 56 mkm. ocHosaHHbiH Ha cBepxM&nKOM **p-n" nepexo/ae. Hctomhhk 
nHTaHWi(l) noiiianoMeH BUOJib njiocKOCTH (a) " p+n" hjih "n+p" nepexojaa h 
o6ecneHHBaer npoTeKaHHe TOKa BHyrpw jierHpoBaHHOH "p+n" hjih "n+p" o6jiac™. 
CncreMa ynpaBJieHHn(2) HMeer nojjBOflbi (c,d t e) win zxononHHTejibHbix hctomhhkob 
ajiempHMecKoro nojm, npncocnHHeHHbie k CBCTo/jHOAy TaKHM o6pa30M, mto 
aneKTpHHecKoe noJie B03/j.eHCTByeT Bzxojib ruiocKocTH(a) "p-n" nepexona h 
ooecne^HBaer HariHMne o6paTHoro h npflMoro cMemeHHfl Ha 

"p-n" nepexojje. Chctcmh ynpaBJieHHJi(2) ynpaBJweT cneKTpanbHbiM ziHana30HOM ajihh 
bojih CBeroBoro H3Jiy*ieHHJi, creneHbK) jimhchhoh nojmpH3auHH h MacToroH BpeMeHHOM 
MOAyjuiUHH. CwcTeMa ynpaBJieHH»(2) BoiAeHCTByeT Ha CBeTOflMo/j 3/ieicrpHHecKHM 
nojieM, no/uBeaeHKbiM c noMombio nojjBO/j.OB(c,d,e) ot zzonoJiHHTejibHbix 
hctomhhkob. BcjiHMHHa 3JieKTpHMecKoro nojw Bbi6paHa c yseroM xapaKTepa 
3a6ojieBaHHH. 
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CnOCOB JIEMEHHX HEKOrEPEHTHbIM H3JTYMEHMEM 
nATOJIOrHHECKMX COCTOflHHft TKAHEH H YCTPOtfCTBO RIM ETO 

OCY IHECTBJIEH MX . 

OEJIACTb TEXHMKH 

Tpynna M3o6peTeHHH othochtc* k Mewwne . npeAHaaHaneHHOH jyin jic4 chhh 
6ojie3Hefi, npH Koropbix hmcjot mccto HapyiiieHMj? o6MeHa BemecTB, ooiaGjieHHe 
fj)epMeHTaTHBHbix npoueccoB, HapyiueHHe pereHepaTHBHOH <J)yHKUHn nopaaceHHbix 
TxaHew. Cnoco6 JieqeHH* npHMeHsercfl jojih TepanMH peBMaTOM^Hbix apTpHTOB, 
aHrnonaTHHecKoro cwHflpoMa n pw caxapHOM /uia6eTe, *3Bbi xcejiy^Ka m 12-nepcTHofi 
khuikh, napaAOHT030B h napa;u>HTHTOB, oacoros, npw pcmhcchh nocjie mcctho- 
njiacTMMecKHx onepauMM Ha Jinue m McmeT 6biTb Hcnojib30BaH npn jieweHHH ApyrHx 
6ojie3HeH Toro ace KJiacca. 

FIPE/tUJ ECTBY KD1J4H H YPOBEHb TEXHHKH 

M3BecTen cnoco6 jieneHHs ,HHa6eTHHecKOH aHreonaTHH hhwhhx KOHeHHocTew ( RU f CI, 
2049500, 27.12.95 r.), npw KOTopOM ocyuiecTBJiaeTCfl B03^eficTBHe Ha KpoBb mcto^om 
BHy^peHHero o6jiyMeHH*i h h 3 ko l i a ctoth bi m HH(j)paKpacHbiM H3Jiy*ieHHeM. H3BecreH 
cnoco6 ^eneHHfl caxapHoro *Ha6eTa ( RU, Cl, 2018329, 30.08.94 r.) Oh Hcnojib 3 yeT 
KorepenTHoe M3JiyMeHHe h o6jiyMeHHe BejseTca HenocpeACTBCHHO whakoh 
cocraBJifliomeH jcpoBM. 3aecb ocymecTBJi*ercH B03^eHCTBHe HenocpeacTBeHHO Ha KpoBb 

BHyipeHHMM 06jiyqeHHeM, MTO He ^aeT B03M05KHOCTH B03,aeHCTBOBaTb H a 

(|)H3HOJiorHHecKHe npoqeccbi b KJieTKax TKaHew hjih sto bjihahmc «BJi5ieT»cfl 
onocpcaoBaHHbiM Hepe3 pxjx HeKOHTpojiHpyeMbix (J>aKTopoB. KpoMe roro Bos^eHcrBwe 
BeaeTCH KorepeHTHbiM MH(J)paKpacHbiM HSJiyneHHeM, hto CHH>KaeT npoHHKHOBeHHe Jiy^a 
BHyTpb TKaHeii h mnaer BcaaeficTBHe MeHee opraHHMHbiM jxjih crpyxTyp TKaHew, a 
cjieAOBaTejibHo 6ojiee jKecncHM. 

M 3 BecTHo ycTpowcTBo an* jiOKaiibHoro o6mero HarpeBaHHH Tejia (GD, C, 4113803, 
1994 r.), KOTOpoe Hcnojib3yeT rviy6oKoe npoHMKHOBeHHe HH^paKpacnoro H3Jiy i ieHHa b 
Tejio HejioBena. QaHaxo jie'jaiuHH 3(J)(j)eKT oSecneHHBaeTca 3 a cieT noBbimeHH* 
TeMnepaTypbi TKaHefi, a 3to npHBOAHT k noBbimeHHOMy HCKpo3y b TKaHHx npw 
npouecce 3 axHBJieHHH h mx BbicyiuHBamiK), mto cnoco6cTByeT BTopHHHOMy 
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BOcnajiHTenbHOMy npoqeccy h bhocwt ao n o ji h m Ten b h bi h (f)aKTop pHcna npw 
pacuiMpeHHM cocy^OB npH naTOJiorHMecKHx n3Menenn^x TKaHefL 

H3BecTeH cnoco6 Jie i ieHHfl kojkhmx pan (RU, CI, 2032432, 10.04.95 r.) npw kotopom 

5 OCymeCTB^fleTCfl B03AeHCTBHe MOHOXpOMaTH3MpOBaHHbIM CBeTOBbtM nOTOKOM B 
KpaCHOM AMana30He ^JIHH BOJIH B HMnyJlbCHOM pOKHMC. O^HaKO HMFiyJlbCHblH pOKHM 

Hcnojib3yeTca b orpaHH^eHHOM Awana30He aahh bojih , B03AeficTBHe ocymecTBJiaeTCJi 

CBeTOM C AJ1HHOM BOJIHbl OT 0,6 AO 0, 69 MKM H C riOHH>KeHHOH n JIOTH OCTbK) MOIUHOCTM 

M3ny«ieHMfl» cocTaBJifliouieM 5- 10 t\cm2. 3to He AaeT jieneGHoro 3()>(}>eKTa b othouuchhh 
10 Bcero KJiacca 3a6ojieBaHwfi, conpOBO>KAaioiUMXCH HapyiueHMeM o6MeHHbix npoueccoB. 

M3BecTen mhotdbojihoboh mcahuhhckhm Jia3ep ( US, A, 5304167, 19.04.94) , b 
kotopom Mcnojib3yeTca MeTOA reHepHpoBaHHH nepBoro jiyMa HMnyjibCHoft 
3JieKTpOMarHMTHow 3HeprHM h BToporo Jiyna c ajihhoh bojihm b bhahmoh i iacTH 
15 onTHnecKoro cnempa, KOTopbie OAHOBpeMeHHO B03AeHCTByiOT Ha TKaHH.Ho b a<*hhom 
H3o6peTeHHH ncnojib3yioT 3HeprwK> bojih jinx xnpyprM«iecKoro BMeiuaTejibCTBaio. a He 
A-fi* TepanHH. 

H3BecTeH annapar jxnn TepMOCTHMyjiauHM (RU, CI, 2045969, 20.01.95 r.) > KOTopbiH 
B03AeHCTByeT Ha TKaHM HH(|)paicpacHbiM H3JiyMeHHeM c uenbio CTHMyjinpoBaHHfl 
20 npoueccoB b TKaHflx , ho Hcnojib3yeT npw 3tom TepMHMecKyio CTHMyjiflijHKh 

H3BecTeH cnoco6 CTHMyjinpoBaHwa 6HOJiorHHecKH aKTWBHbix tomck (RU, A, 93003767, 
27.07.95 r.). 3tot cnoco6 ncnojib3yeT HH(j)paKpacHbiH AHana30H a^hh bojih aha 
cTMMyjiauHH npoueccoB b opraHH3Me, Hcnojib3yeTca aaa JiynuieM npoHHuaeMOCTH nepe3 
25 Koacy 3Toro H3Jiy4eHHa, ho oGjiyHeHne BeaeTCfl b AHana30He jxmm bojih ot 0,8 ao 3 
mkm h pacnojiaraeTCfl He HaA opraHOM, KOHTpoJiwpyiomHM Te«ieHHe ko h Kp eTH oro 
3a6ojieBaHHH, a HaA 6HOJiornHecKM aKTHBHbiMH TOHKaMM, KOTopbie bjihhiot Ha 
(J)yHKUMOHHpoBaHHe Bcero opraHH3Ma b uejioM 6e3 yneTa KOHKpeTHoro 3a6oJieBaHHH. 

30 H3BecTeH cnoco6 npeicpameHHH KpoBOTeseHws y 6onbHbix reMOtJ)HJiweH (US, A, 
*5 161 526, 10.1 1.92 I994r.) , npH kotopom npHMeHaercfl 6HocTHMyjifluwa nopa^KeHHbix 
ynacTKOB Mbiuiubt w cycTasa nyHKOM CBeTOBoro H3JiyHeHHfl. OAHaKO 3tot cnoco6 
Hcnojib3yeTCji TOJibKO aha ocrraHOBKH KpoBOTeHeHHfl h yjiyMiiieHHfl CBepTbreaeMOCTH 
KpOBH h npwMeHfleT Awana30H ajihh boah ot 5 ao 1,1 mkm h He o6ecnennBaeT 
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3^)^>eKTMBHocTH JieqeHwa no KOMnjieKcy mc^muhhckhx noKa3aTejiefi npw BceM KJiacce 
paccivjaTpMBaeMbix 3a6ojieBaHHH. 

H3BecTeH cnoco6 B03^eMCTBM5i Ha 6HOJiorM«jecKHe o6beKTbi (RU, A, 93015098, 
10.09.95 r\) t npH kotopom Hcnojn>30BaHbi MOAyJinpoBSHHbie 3HeprowMnyjibCbi, 
HanpwMep, HH(J>paKp3CHbix jiyneS, ajih onTMMH3auHn (}>yHKUHOHwpoBaHHfl 

3HeprMTH l ICCKOM CHCTCMb! 6HOJIOrH4eCKOrO 06beKTa, B03^efiCTByK)U4HX Ha o6jjacTb 

6ojibHoro opraHa, ho AaHHbifi mctoa He ct3bmt cBoew 3a^aneH B03AeficTBHe Ha 
npoueccw o6MeHa BemecTB, (J>epMeHTaTHBHbix h pereHparaBHbix npoueccoB b tkshhx 
Mepe3 BOSAeHCTBMe Ha pacTpoHCTBa KanHJiapHoro KpoBoo6pameHH» b Txawix, 
cocyAMCToro KpoBOo6pameHH*, JiMM(}>oo6pameHHfl, Ha 33MeAJieHHe TOKa KpOBM, Ha 
3aMeAJieHHe OKHCJiHTejibHO-BoccraHOBHTejibHbix npoueccoB, KOTopbie 

COnpOBOKAaiOTCfl (J)yHKUHOH3JIbHbIMH H aHaTOMO-MOp(})OJ10rMMeCKHMH H3MeHeHHflMH B 

CTpyKTypHbix 3JieMeHTax TKaHew Bcex bhaob. KpoMe roro pe3 y ji b TaTH b h ocTb 
BosAeficTBHA He o6ecneHHB3eT noBbimeHHH 3(|>tJ>eKTHBHOCTH jieqeHHfl c yqeTOM 
onTHMajibHoro Jieqe6Horo 3$$eKTa npw 3a6o/ieBaHHax, npHHWHOH Koxopbix hbjiactch 
HapyuieHHe npoueccoB o6 M eHa BemecTB. {J)ep M eHTaTHBHbix h pereHepaTHBHbJX 
npoueccoB b TKaH*x. 

Haw6ojiee 6jih3khm k npeAJiaraeMOMy cnoco6y jieMeHH* aBJiaeTca cnocoS jicieHH* 
H3Bh\ acejiyAKa h ABeHaAuaTHnepcTHOH khiukm ( RU, A, 94019587,1996 r.), 
BKJHOMaiouiHH o6jiyHeHne nopajKeHHoro ynacxKa cjih3hctoh HHc^paicpacHbiM 
H3JiyMeHHeM Hepes ywacTOK ko^kh npw njioraocTw moluhoctm H3jiyHeHna ot 50 ao 300 
mbt\cm2 b TeneHe 1-20 MHHyT. Oahsko a^eKTHBHOCTb jieneHHH npw 3T om MeTOAe 
3HaHHTejibHO hh>kc, t.k. o6;iyHeHHe BeAeTC* Mepe 3 yMacTOK ko>kh, panojio>KeHHbiH 
HenocpeacTBeHHO H aA nopaaceHHbiM ynacTKOM cjihshctoh, hto He no3BOJiae T nojiyHHTb 
Ha H 6ojiee 3cJx}>eKTHBHoro B03AeHCTBHa na npoueccbi o6 M eHa BemecTB, 
(})epMeHTaTHBHbie h perenepaTHBHbie npoqeccw b ixaHiix. H3JiyMe H He HMeeT j\nviHy 
BOJiHbi b AHanasoHe ot 7 ao 25 mkm, npw a3hhom cnoco6e B03AencTBH5i AOcrnraeTCH 
JieMe6Hbm s^ckt npw 6oJibiueM KOJUiHnecTBe ceancoB o6jiyHe H M*, oct3k>tch 
no6oHHbie ocjiokhchha b BHAe HeicposoB TKaHefi, otckob, mto noHH>K3eT 
3<t><J)eKTHBHOCTb MexoAa JieneHHfl h npoHBJiaeTC* b noHH)KeHHOM bosachctbhh Ha 
npoueccw pereHepauHH TK3HH, 4>epMeHT3THBHbie npoueccw b TKanflx h cko P octh 
o6Me H a BemecTB, nocxojibicy He 33AeHCTBOBa H bj bo3mo>khocth caMHx TicaHeBbix 
CTpyKTyp npH OAHOBpeweHHOM BOSAeficTBHH no Bcew M acce H3-3a HeAOCTaTOMHoro 
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npOHHKHOBeHHH H3JiyMeHHfl. A T3K>Ke He 06eCneMMBaeTCfl 3(j)(j}eKTHBHaH aKTHBH3aL(Hfl H 
OHTHMH3aUHH npOUeCCOB B TK3HJIX B 33BMCMMOCTH OT BH^a TKaHeH, paCHOJIOaceHMH 

nopaweHHbix TKaHeH - noBepxHOCTHbiii cjioh hjih niy6HHHb)H, a TaioKe ot BMfla 
3a6ojiesaHM«. 3to npHBOAHT k noBbiiueHHOMy pHCKy peqeAHBOB, ocjio>KHeHHH T a TaioKe 
5 3aMeAJieHH^ npoueccoB 3a>KHBJieHwfl TKaHefi, nocnojibKy ycneBaiOT pa3BHTbC£ 
no6o i JHbie HOKejiaTejibHbie 3(})cJ)eKTbi rana - Heicpo3, o6pa30BaHHe KejiOHAHbix py6uoB 
h OTexa TKaHeH. 

H3BecTHO noJi«pM3auMOHHo-cejieicTHBHoe Jia3epHoe 3q>Kajio (RU, CI, 2034318, 
10 27.04.95 r.), HMeioiuee MHOroaiOHHoe AH3JieKTpHHecKoe noKpbiTne, HaneceHHoe Ha 
onxM m ecKyio noAJio:>KKy, oho o6ecnenHBaeT n0JiapH3auHK) H3JiyqeHHfl, ho nojiyneHHoe 
ot Apyroro HCTOMHHKa» hto He AaeT bo3mo>khocth peryjiwpoBaHHJi xapaKTepwcTHK 
noji5ipH3auHH c noMOinbio AaHHoro ycrrpoHCTBa, 

!5 H3BecTen cnoco6 ()>HJibTpauHH orrrnHecKoro M3JiyneHM3 (SU, CI, 1 8 10868, 

23.04.93 r.), cnoco6 wcnojib3yeT JiHHewHyio nojiapH3auHK> CBeTa, no3BOJi5ieT OTpe3aTb 

AJlHHHOBOJIHOByK) HaCTb H3JiyMeHH8 H HJiaBHO MeHATb TpaHHMHyiO HaCTOTy 

nponycKaHHJi, ho He o6ecneHHBaeT JiHHefiHyio noji*ipH3auHio H3JiyiieHHfl, b coneTaHHH c 
Tpe6yeMOH ajimhoh bojihw H3JiyHeHHH. KOTopaa 6yAeT peryjinpoBaTbCH b 33bmchmocth 
20 ot nocTaBJieHHOH 3aAaHH. 

H3BeCTHO yCTpOHCTBO PJW JieHCHHfl (j)H3HMeCKHX HeAOCTaTKOB KO)KH (US, A, 5320618, 

14.06.94 r.), KOTopbifi H3nyiaeT nyjibcwpyiomee H3JiyneHHe, OAHano b HeM npHMCHCH 
npeo6pa30BaTejib ajihh bojih, KOTopbifi He yHHTbiBaeT H3Menenne ajihhm bojihw h He 

25 HMeeT B03M05KHOCTH Bbipa>KaTb OnTHMaJIbHbIM pOKHM B03AeHCTBH5l M3 COHeTaHHfl 
AJlHHbl BOJIHbl M BeJIHHHHbl IiyJIbCaUHH H3JiyHeHHfl. 

H3BecTHbi BbicoK03HeprHTHHecKMe CBeTOAHOAbi AJifl ((>OTOAHHaMHMecKOH TepanHH 

( PCT, WO, Al, 93\21842, 1993r.). ripeAJioweHHbie cnoco6 h ycTponcTBO jxnx 

aKTHBH3aUHH npH (J) OTO AH H3MHM eCKO M TepanHH HCn0JIb3yeT H3Jiy4eHHe MOLUHblX 

30 CBeTOH3JiyHaiomHX ahoaob b onpeAejieHHOM Bbi6paHHOM cbctobom Awana30He. OAHaKO 
MOHHTOpHHr napaivteTpoB CBeTa ocymecTBJifleTca Mepe3 cjio^KHyio cxeMy o6paTHOH 
CB5I3H, hto He no3BOJineT VHHTbiBaTb xapaKTep 3a6ojieBaHH«. 

H3BecTHa peuieTKa-nojiflpH3aTop,( SU. CI, 1781659, 15.12.1992) ocyiuecTBJiaiomaa 
35 noji«pH3auHK) b ujnpoKOM AHana30He ajihh bojih - ot 1 ao 100 mkm, ho peweTKa He 
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n03BOJlJieT H3MeHflTb XapaKTepHCTHKM M3JiyqeHHK B 33BHCHMOCTH ot 3a6ojieBaHH5i, T.K. 

He o6ecne«iMBaeT Bbi6op ,zuihh bojih b 3a/xaHnoM zuiana30He. AnnapaT jxjin 
6H03HeproTepanHH (RU, CI, 2043759, 20.09.95 r.) t KOTopbiw co,nep>KHT reHepaTop 
HMnyjibCHoro B03flefiCTBMH h reHepa-rop HH^paicpacHoro H3JiyMeHHfl, ho oh ne 
no3BOJiaeT coneTaTb H3JiyHeHHe 3a,uaHH0H ahmhw bojihw h xapaicrepHCTHKH HMnyjibca b 
Tpe6yeM wx KOM6nHai|HHx nocpe/jCTBOM nojiy i ieHna H3JiyMeHM5i, c xapaKTepHCTHKaMH 
M3nyMeHHfl b onTHMajibHOM peacwMe win KOHKpeTHofi 6ojie3HH HenocpeacTBeHHO 
B03,aeHCTByfl Ha cbctoboh H3JiyHaTejib. 

H3BecTHO o6jiyMaiomee ycrpoHCTBO ( DE, A], 4129192, 00.ll.94r.). b kotopom 
MeHHioinyiocH nacTb M3jiyqeHHfl ocBo6o>KaaiOT nocpe^cTBOM H36HpaTejibHoro no 
MacTOTe HacTHHHO npo3paHHoro CTeitna. T.e. cnaqa.no H3JiyHaiOT cnexrp, BiuiioqaKmoiH 
napa3MTHbie ( BpeAHbie) cocraBJiflioinwe H3Jiy i ieHHH t a noTOM no/mpaBJiaioT mx c 
noMombio cneuwajibHoro npHcnoco6jieHHfl. 

M3BecTHO o6jiyqaioiuee ycrpoHCTBO (DE, A I, 41 12275, 1994 r.), rue cneicrp pasaejiaioT 
cneuHajibHbiMM cneKTpopa3flej]HTejiflMW, AwxponqecKHM noKpbiTweM. Flo3BOJifleT 
nojiyquTb cneKTp o6jiy i ieHH^ c 3a,aaHHbiMH xapaKTepHCTHKaMH, ho He o6ecneqnBaeT ee 

H3MeHeHHfl B COMeTaHHH H B 33BMCHMOCTH OT HJlHHbl BOJIHb! C nOJIHpH3ai|HeH H 

MOAyiiflUHeK. 

H3BecTen cnoco6 m ycrpoHCTBO jyin npmiaHHH 3arapa nyjibcwpyjoiUHM cbctom, (US, 
A, 5282842, 01.02.94 r. ), mctohhhk H3Jiy*jeHMA He bkjijomch b npouecc H3MeHeHH« 

UHKJIOB ny^bCaUHH B 33BHCHMOCTH OT KOHKpeTHOI'0 BHAa 60Jie3HH. 

H3Bec™a cHCTCMa CBeTOJieqeHwa (US, A, 5259380, 09.1 1.93 r. ). coAep*camee CHflbi, 
H3JiyHaiomHe HexorepeHTHbiM cbct b y3KOM AHana30He c MMejoinewcfl ueHTpajibHOH 
ajihiioh bojihw, KOTOpbie crpynnHpoBaHbi b 6aHKax. CxeMa ynpaBJieHH* 6aHKaMH 

CO^ep)KHT yCTpOHCTBO flJI* C03^aHHJI pa3HOCTH nOTCHUHaJlOB M ycrpowcTBO 

(})opMHpoBaHHH OTperyjiHpOBaHHoro Hanp5i)KeHH5i. OAHaKo noa6op Heo6xo/iHMbix 
xapaKTepncTHK H3JiyMeHHH ocymecTBJiaeTCfl ueJion CHcrreMOM , a He 3a chct cbohctb 
caivioro H3JiyHaTejm. 

H3Bec™o CBeTOBoe JieMe6Hoe ycTpoficTBO (RU, CI, 2014854, 30.06.94 r.), 
oGecneHHBaiomee Jieqe6HbiH 3(f)cj)eKT HMnyjibCHO-nepHOAwqecKHM nysKOM CBeTa b 
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HH({)paKpacHOM ^Hana30HeperyjiHpoBaHHOH hhtchchbhocth. Hctohhhk3mh ceeTOBoro 
H3jiyHeHH« jiBJiHTOTCfl MeTajuiorajioreHHbie JiaMnw c onpe^ejieHHbiM 
Hano^HHTeneM,no3BOJWK)iHHe ynpaBJWTb hhtchchbhoch>}o h cneKTpajibHbiM cocrraBOM 
M3JiyHeHHH, ho He MoryiUHM ocymecTBJiflTb jiHHefiHyio nojiapH3auHK> w o6ecnenHBaTb 

5 OnTMMajlbHblH pOKHM COMCTaHHfl MOflyjlHUHH. nOJIflpH3aiWH B COBOKyilHOCTH C 
AUHHOH BOJIHb) B 3aBHCHMOCTH OT KOHKpeTHOTO 3a6oJieB3HHH. 



HaH6ojiee 6jih3khm TexHHHecicHM peiueHHeM aBnaiOTCfl cBeTOBbie Jie4e6Hbie ycrpoficTBa 
(RU, CI, 2014854, 20.09.94 r. h RU, Al, 2033823, 20.09.95 r.), BKJiiOHajoiUHe 

10 MCT04HMKM CBCTOBOrO H3JiyMeHHfl, CHCTCMy ynpaBJieHHfl, B KOTOpblX H3JiyqaTeJIM 

KajiM6pyiOTCH b 3aBHCMMocTH ot njiOTHOCTH noTOKa H3JiyMeHH» h ynpaBJuifoiuee 
B03AeMCTBHe Ha xapaKTepHCTHKH CBeTOBoro noTOKa 33bhcht ot nporpaMMbi 
TepaneBTM^ecKoro B03,aeHCTBHJi. OflHaico ynpaBJieHHe xapaicrepMCTHKaMH noTOKa 
AocTHraeTCH n3MeHenneM npocTpaHCTBeHHoro nonoKznnn H3JiyHaTejijj OTHOCHTejibHo 
15 n a to ji oth m ecKO ro onara, jih6o nyTeM CMeHbi caMnx H3Jiy*jaTejieM, hto He no3BOJiaeT 
Bbi6HpaTb onTHMajibHoe cooTHoweHHe kom6hh3uhh xapaKTepwcTHK ajiji nojiyHeHwa 

M3KCH MajIbHOrO JieMe6HOTO 3(j)(|>eKTa B 3aBHCHMOCTH OT KOHKpCTHOrO 3a6ojieBaHHH. 

HaH6ojiee 6jih3kmm no TexHH'iecKOH cyiuHOCTH k npe,ajiaraeMOMy ycrpowcTBy 
20 HBJiaeTor cnoco6 JieneHHH BOcnajiHTejibHbix npoueccoB w neoorioHCHeHHbix M3bflBJieHHH 
CJ1H3MCTOH o6ojiohkh wenyma h ABeHafluaTHnecTHOM khuikh (RU, Al, 4707945, 

26.1 I.I991). B HeM HCnOJlb3yeTCfl B03MO>KHOCTb OflHOBpeMCHHOrO B03£eHCTBHfl KaK Ha 

noBepxHOCTHbie cjiom cjih3hctoh o6ojiomkh y TaK h Ha 6ouee niy6oKHe cjioh ctchkm 
oprana npw onpe,aejieHHOM nomomeHHM H3Jiy«jeHHa MOKAy 3thmm cjioamm. OflHaxo 
25 BapbHpyiOT Hcnojib3yeMbiH cneKTpajibHbifi HHTepBaji TOJibKO nyTeM KOM6HHauwn 
moiuhoctm, noABOAHMofi k HCTOHHHKy H3JiyHeHHH.HanpwMep rajioreHOBOH JiaMne, a TaK 

>Ke H3MCH6HHCM paCCTOHHHfl OT AHCTaJlbHOTO KOHUa 3HAOCKOOa j\o o6;iyMaeMOM 

noBepxHOCTM TKaHefi. Ho 3tot motojx He no3BOJiseT ocymecrBJijiTb kom6hh3uhk) 

nOJl»pH3aUHH, MOAy-TIflUHH B COMeTaHHH C MOlUHOCTbK) H H3MCHeHHeM AflHHbl BOJIHbJ, 

30 KOTopbie o6ecnenaT onTHMajibHoe cooTHOineHwe xapaKTepwcTHK H3JiyneH hh b 

33BHCMMOCTH OT KOHKpeTHOTO 3a6oJI€B3HHH. 
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CymecTByeT Heo6xoAHMOCTb noBbiiueHH* 3{f)<}>eK™BHOCTn jieMeHwa npw pa3JiHMHoro 
po,aa HapymeHMflx b tkhhrx HecKOJibKMx thfiob - MbruiewHbix, cycTaBHbix, cocyAHCTbix, 
Kor/ia MMeioTcx cjie^yioiuMe naTOJionmecKHe HapyiueHHa: 

HapyiueHM^ o6ivieHa Bemec-ra, b HacTHoc™, CKopocTH OTBoaa b TKaHH H3 kpobm 
MHKpo3jieMeHTOB, ocjia6jieHMe nornomeHHH h OT^a^M KpoBbio KHCJiopo/ja, 
rjiK>K03ocoAep>KamHX ajieMeHTOB, k3k 3to HMeer Mecrro npw aurHonaTMMecKOM 
CMH^poMe npw caxapHOM Ana6eTe; 

HapyuieHHe o6\ieHa BemecTB b xpame cycTaBa npw peBMaTOH^HOM apTpHTe; 
ocjia6jieHne (|)epMeHTaTHBHbix npoiieccoB h noBbiiueHMe ypoBH* Mera6ojiH3Ma 
np M aHrnonaTMuecxoM cHH^poMe, OKorax, napa/u>HT03ax h napajioHTHTax, «3 B ax 
wejiyAKa h 1 2-nepcTHOH khlukh; 

HapyuieHHe pereHepaTHBHofi t|>yHKUHM nopaweHHbix TKa H eM f HanpHMep, 
CJIH3HCTOH. npH H3Bax *cejiyAKa h I2-nepcTHOH khujkh. 33>kmbji£hhh ncaHefi b npouecce 
peMHCCHH nocjie MecTHO-ruiacTimecKHx onepaquHx Ha JiHue h t.#. 

Ohm conpoBO^aiOTCH BocnajiHTCJibHbiMH npoueccaMH, OTexaMH ncaHeM, Heicpo3aMH 
TKaHeii. 

Bee 3th npoqeccbi HacTynaiOT BCjieacTBHM HecKOJibKHX ocuoBHbix iiphhhh: 
paccrpoHcrao KanHJinpHoro KpoBoo6pameHHa; 
paccTpoficTBa cocyAHCToro KpoBOo6pameHHji; 
paccTpoficTBa JiHMc|)oo6pameHHfl; 
3aMejvieHH^ TOKa KpOBH; 

3aMeAJieHHH OKHCJiHTejibHo-BoccTaHOBHTejibHwx npoueccoB. 

Bee 3th npoueccbi conpoBoamaiOTc* ^yHKiwoHajibHbiMH H aHaroMo- 
Mopcj)ojiorHHecKHMH H3MCHeHHHMH b cxpyKTypHbix 3Jie M e H Tax TKaHefi Bcex bhaob n P H 
nepeHHCJieHHbix 3a6ojieBaHH*ix. 

Ohh xapaKTepH3yiOTCfl n3MeHeHH»MH pernoHajibHoro KpoBoo6pameHHfl, 
H3MepaeMoro cjieayioiUHMw x ap a KTep h ctm k a m h : 

ypOBeHb KpOBOTOKa, 

nyjibcoBoe KpOBeHanojiHeHHe, 

pe3HCTeHTHOCTb COCyflHCTblX CTeHOK TKaHefi, 
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TOHyc HanpjDKeHHH b cocyaax, 
peorpa(j)HHecKMH hhackc, 

HH,aeKc nepn(J)epHHHoro conpoTHBJieHHH cocynoB ncaHeH, 

3JlJiaCTM4HOCTb TKaHCH, 

5 TeMnepaTypa kojkh, 

BpeMH KynapoBaHHfl 6oJieBoro CHHApoMa h 3a>KHBJieHHfl TKaHefi. 

noBbimeHHe 3cJ)(j)eKTHBHOCTH jieHemui pewaeTCH nyTeM ocymecTBJieHHfl 
o6^y i ieHHfl HeKorepeHTHbiM HH(j)paKpacHbiM M3JiyweHMCM pacumpeHHoro £Hana30Ha 

ZU1HH BOJIH flO HHTepBaJia OT I flO 56 MKM H BBGJXCHMH COMCTaHHfl nOJIJiptttaUHH H 

10 MOiiyJiflUHH CBeTOBoro noTOKa b 3aBncHMOCTH ot Heo6xo/iHMocTH nojiyqeHMfl 
onxHMajibHoro JieneGHoro 3(j)(()eKTa c yieTOM KOHKpcTHoro BH/xa 3a6ojieBaHHfl, 

TJiaBHOH npMMHHOM KOTOpOrO HBHJIHCb BbILUeyKa3aHHbie paCTpOHCTBa. ripM 3TOM 

3Kcno3MUn» HeKorepeHTHoro HH(j)paKpacHoro H3JiyMeHH» AOjDKHa o6ecne4HBaTb 

B03ACHCTBMC Ha OpraH, KOHTpOJIHpyiOlUHH TeneHHe 60Jie3HH C B03M05KHOCTbK> 

15 onTMMajibnoro coneTaHHH B03AeficTBHfl no/iflpH3aunn m MOAyjiflunn cseTOBoro 
M3Jiy*ieHHfl c 3a^aHHbiM pacnpe/iejieHHeM 3HeprMH JiyMa npn oahobpcmchhom 
B03AencTBMH no Bcefi Macce TKaHefi ( k3k b noBepxHOCTHbix cjiohx, t&k h b rayGHHHbix 
cjjohx TKaHew) 3a c«ieT aKTHBH3auHM npoueccoB npn onTHMajibHOM co*ieTaHHM cneicrpa 

AJ1HH BOJIH B 3a;iaHHOM flHana30He H IIJIOTHOCTH MOIUHOCTM H3JiyHeHMJI. 

20 3to o6ecneMHBaeT onTHMajibHbiH JieMe6Hbiw 3(J>cJ)eKT c yMCTOM KOHKpeTHoro 
3a6ojieBaHHH h noJiyneHMe MaKCHMajibHoro TepaneBTwiecKoro 3t|)(j)eKTa c yneTOM 
KOHKpeTHoro 3a6ojieBaHMfl. 

yjca3aHHbm nojie3Hbiw pe3yjibTaT o6ecne*iHBaeTca cnoco6oM jieneHHfl HeKorepeHTHbiM 

H3JlVMeHHeM naTOJlOrMMCCKHX COCTOflHHH TKaHefi, BKJllOMaiOmHH nepHOAHMecKoe 

25 o6jiyMeHHe HH(|>paKpacHbiM H3JiyMeHHeM b TeqeHHe 1-20 MHHyT npH iuiothocth 
moiuhocth M3Jiy»jeHHJi 50-300 mbt\cm2. 

n ep M OJ\lt 4 H OCTb 06jiyMeHHfl TpaAHUMOHHO Bbl6MpaeTCfl Hepe3 I HJ1H 2 flHfl H yHMTblBaCT 

BpeMH KynHpoBaHHfl 6ojiesoro CHH#poMa npn 3a>KHBJieHHH naTOJiornnecKHX TKaHeu. 
Hobwm b npejiJio^KeHHOM cnoco6e flBJiaeTCfl to, mto o6;iyMeHHe Be,ayT Ha/i yjacTKOM 

30 ko>kh, pacnono)KeHHbiM HaA opraHOM, oTBCTCTBeHHbiM 3a npoTenaHHe 6ojie3HH, 
npMMiiHOH KOTopoH jiBHJiocb HapyuieHHe 06MeHHblX 4>epMeHTaTMBHbIX H 
pereHepaTHBHbix npoueccoB b TKaHHx, H3JiyMeHneM c ajihhoh BOJiHbi b Ananaione ot 1 
AO 56 mkm b coqeTaHMM c ero jihhchhoh noji«pw3auHeH h BpeMeHHOH MOAyJi»unew.B 
cnoco6e Hcnojib3yeTc« coneTaHHe ajihh bojih b 3a,aaHHOM AHana30He, a Tax>Ke BBe^eHwe 

35 JiHHeHHOM noji«pH3auHM w BpeMCHHOH MOAy-HflUHH Bbi6wpaK)T c y i ieTOM xapaKTepa 
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3a6ojieBaHMH. IiJiOTHOCTb moiuhocth M3JiyHeHM» Bbi6HpaK>T c yieTOM xapaKTepa 
3a6ojieBaHH)i. 

TaKHM o6pa30M noBbtuiaeTcsi 3(J«j)eKTHBrocTb nvienm nyreM aKTHBH3auHH o6MeHHbix, 
(j>epMeHTaTHBHbix h pereHepaTMBHbix npoueccoB b TKamix. 
Bee 3(j)(j)eKTbi JieneHMB aocTHrajiHCb 3a cier yjiy«mieHH» KpoBoo6paweHH« m 
pereHepauHH TKaHefi. 

n P n mhhom cnoco6e JieieHHa ocymecTBjiaeTca mctoa (j>yHKUHO H ajibHoro BosfleficTBHa 
BceM cneKTpoM bojih c onTHManbHbiM coneTaHMeM xapaKTepHCTHK n3Jiy i ieHH3 b 
33BHCHMOCTH or BH/ia 3a6ojie B aHH». Bo Bcex cjiynaax a kthbh3 aun» npoHCxowr bo 
Bcefi Macce nopaaceHHbix TKaHefi lepes yjiyiiueHHe npoueccoB o6Me H a, 
4>GpMeiiTaTHBHbix h pere H epa™BHbix CywecTBe HH oe yjiynuieHHe McnnuHHcyKHx 
noKasaTejieuH npn pasjiMHHbix 3a6ojie B aHHax xapaKTepnsyeTca onTHMajibHbiM 
co'ieT3HMeM xapaKTepHCTHK HSjiyseHHa b pesyjibTaTe wero coKpauaiOTca c P okh 
JieneHHsi h .aocTHraeTca MaKCHMajibHbifi Jie'ie6Hbifi 3(})(j)eKT. 

PeweHne 3a A a«iH onTHMH3auMH jie«je6 H oro 3^e K Ta c yieTOM xapaicrepa 3a6ojieBaHH» 
pemaeTCfl ycrpoficTBOM jwa ocymecTBJieHna cnoco6a jieneHHa HeKorepeHTHbiM 
H3JiyieHMeM naTOJiorHH TKaHefi. YcTpoficTBO coaepacHT hctoihhk iiHTaiiHfl (I), 

HCTOHHHK CBCTOBOrO H3JiyieHH». BKJlWMaiOIHHH CHCTCMy ynpaBJieHHfl (2), HSJiyHaTCJlb 

(3). npeajiojKeHHoe ycTpoiicTBO nosBOJiaer npn no«a'ie Ha Hero ynpaBJiaioiuero 
3JieKTpH-iecKoro cnrnajia cmctcmu ynpaBJieHna . KOTopwii nojtaeTca c wnojiHHTejibHbix 
hctohhhkob nHTaHHfl. o6ecne>!HTb xapaKTepwcTHKH H3Jiy«ie H Ha CBeTOBoro H3Jiywa T ejia. 
cooTBeTCTByiomHe Tpe6oBaHHHM jieweHHa c aocTHKeHHeM MaKCHMajibHoro Jiese6 H oro 
3(})(J)eKT a . Hctohhhk CBeTOBoro HSJiyreHna npeaBapHTe^bHo OTKajiH6poBan b 

33BHCHMOCTH OT nJlOTHOCTH nOTOKa H3Jiy«ieHH». 

HoBbiM b npefljio>KeHHOM ycTpoficTBe » B ji»eTca to, wto b KanecTBe H3JiysaTejifl (3) 

HCnOJlb30B3H UIHpOKOnOJlOCHblH nOJiynpOBOflHHKOBblH KpeMHHeBblH CBeTO^HOfl c 

xapaKTepwcTHKaMH AJiHHbi BojiHbi HeKorepeHTnoro HH<j)paKpacHoro HSJiyneHHa b 
iwanasoHe ot I ao 56 mkm. ocHOBaHHbiii H a CBepxMejiKOM "p-n" nepexo^e. Hctomhhk 
nnTaHHfl (I) noflK^iOMeH B^ojib hjiockocth (a) " p+n" hjih "n+p" nepexoaa h 
o6ecneHHBaeT npoTeKaHHe Toxa BHyrpH JiernpoBaHHofi "p+n" hjih "n+p" o6jiacTH. 
CMcreMa ynpaBJienna (2) HMeeT hoaboau (c.d.e) ana AonojiHHTe*bHbix hctohhhkob 
3ji eKTpH m ecKoro nojia. npncoejjHHeHHbie k CBeTOflHoay TaKHM o6pa3o M , hto 
3/ieKTpHHecKoe nojie BOSJjeficTByeT BaoJib ii/iockocth (a) "p- n " nepexoaa h 
o6ecneMH B aeT HajiHHHe o6pa T Horo h npjnvioro CMeujeHHa H a "p-n" nepexoae. CHCTeiwa 
ynpa B jieHH» (2) ynpaBJ»ieT cneKTpajibHbiM ananasoHOM ajihh bojih CBeTOBoro 
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H3JiyHeHH>I, CTeneHbK) JlWHeWHOH nOJI5ipH3aUHH H HaCTOTOit BpeMeHHOH MOflyjlflUHH. 

CMCTeMa ynpaBneHMK (2) B03fleHCTByeT Ha cBerojwojx 3jicktphmcckh m nojieM, 
noABezieHHbiM c noMombio no/iBOflOB (c,d,e) ot AonojiHHTejibHbix mctomhhkob. 
BejiHHHHa 3JieKTpMHecKoro nojia Bbi6paHa c yMeTOM xapaKTepa 3a6ojieBaHna. 
5 JXna AOCTwaceHHfl BbiiueHa3BaHHoro pe3y^bTaTa b ycTpoiicTBe Hcnojib3yeTCfl 3(f)(j)eKT 
Bbipe3aHHfl Hanp^MceHHeM b uiHpoKonojiocHOM AHO^e onpe^ejieHHoro ,aHana30Ha /uimh 
bojih. ripn 3tom, npw noflane ynpasjuiioiuero 3JieicrpHHecKoro nonn 3aaaHHoti 
BCJiiiSMHbi ocymecTBJifleTCH jTHHeMHaa nojiflpH3auMH cBeTa. JJpyroe AonojiHMTejibHoe 
ynpaBJifliomee 3JieKTpHHecKoe nojie o6ecneHHBaeT MOjxynmmo cbctobofo H3JiyncHM^ c 

10 Heo6xOAHMOH MaCTOTOH MOflyJIJIUHH. 

TaKMM o6pa30M c noMOiubio ycTpowcTBa flocTHraeTca Heo6xo^HMa5i KOM6nnaiiHfl 
xapaKTepncTHK CB6TOBoro M3jiy i ieHM5i. KOTopaa coctomt H3 co^eTaHHA 3a^aHHoro 
^awanaaoHa juihh bojih , HajiHHHH mjim OTcyTCTBHA jihhchhoh nojuipM3auHH h bbcachm5i 
MOAyJiHUHH 3aAaHHOM r\ny6HHbi, HanpMMep »ia<rroTbi 200 Tlx hjih 30 Tix. 3to no3BOjmeT 
15 onTHMH3HpOBaTb Jie4e6HbiH 3(J)(()eKT c yneTOM xapaicrepa 3a6ojieBaHH». 

TaKMM o6pa30M npe/yioxceHHoe ycrrpoHCTBo jinn ocymecTBJieHH» cnoco6a JieneHHfl 
no3BOJi«eT onTHMH3HpOBaTb Jie«te6HbiH 3tJ)4)eKT c y i ieTOM xapaKTepa 3a6ojieBaHHH. 

CiieAOBaTejibHO npeAJioaceHHaa rpynna H3o6peTeHHH no3BOJi»eT aocraHb 
20 MtiKcii Majibnoro TepaneBTHMecKoro 3(|)(J)eKTa c yseTOM xapaKTepa 3a6ojieBaHH*i. 



KPATKOE OnMCAHHE OHryP HEPTE7KEM 

25 

Fig. I - Ta6jiHua nojiyqeHHfl max h min Jiene6Horo 3(j)(j>eKTa b 3aBHCHMOCTii ot BHzia 
B03AeHCTByioinero H3JiyHeHHH m BHixa Me^HUHHCKoro noK33aTejifl xuw KOHKpeTHoro 
BRaa 3a6ojieBaHH5i; 

Fig. 2 - cpaBHHTejibHbie xapaKTepHCTHKH pe3yjibTaTOB JieseHHfl no 3a6ojieBaHH*iM 
30 napaaoHT030M h n ap a^o htmto m win H3JiyHemtH c xapajcrepHCTHKaMH Al, A, B, C, D; 
BapnaHT I - noKa3aTejiw peorpa<jiH4ecKoro HH/jeKca (PM) (RI); 
BapaaHT II - noKa3aTejiH TOHyca cocy^oB (I1TC) (1RP); 

BapwaHT III - noKa3aTejiM HHAeKca nepH(|)epHHHoro conpoTHBJieHHH cocyaoB (HI1C) 
(IVT); 
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Fig. 3a - cpaBHHTejibHbie xap aicrep n ctmkh pe3yjibTaTOB JieieHna no 3a6oneBaHH«M 
h3boh >Kejiy;n<a n 12-nepcTHofi khiukh, HeocjioxHeHHbie 3a6ojieBaHHa. jyiw bo3Achctbm^ 
H3JiyMeHMeM c xapaKTepncTHKaMH Al, A, B, C, D; 

BapnaHT I -noKa3aTenb HOMepa ceaHca, npw kotopom KynwpBajica 6oneBOM chhapom 
(Nc-H); 

BapHaHT II - noKa3aTejib HOMepa ceaHca KynnpOBaHMH jkbm (Nk-H); 

Fig. 3b - cpaBHHTejibHbie x ap a KTep n ctmkh pe3yjibTaTOB jieMeHna no 3a6ojieBaHHHM 

H3BOH H 12- nepCTHOH KHUlKH, XpOHHMeCKMe 3a6oJieBaHHfl* JXUH B03AeHCTBHfl 

H3JiyMHeHH6M c xapaKTepncTHKaMH At, A, B, C, D; 

BapnaHT 1 - noKa3aTenb HOMepa ceaHca, npn kotopom KynnpoBajica 6ojieBon chhapom 
(Nc-X); 

BapHaHT II - noKa3aTeiib HOMepa ceaHca KynnpoBaHHH h3bli (Nk-X); 

Fig. 4 - cpaBHHTejibHbie xapaxTepncTHKH pe3VJibTaTOB jieneHHH no 3a6ojieBaHHaM 

peBMaTOHAHblMH 3pTpHT3MH ^JIH B03A e HCTBH>l H3Jiy«jeHHeM C XapaKTepHCTHK3MH 

Al, A, B, C, D; 

BapHaHT - noKa3aTejiH 3JiJiacTHHHOCTH Ha pa3rH6aHHe (ESpa3r.) h noica3aTejiH 
3JiJiacTH4HOCTH Ha crn6aHHe (EScrn6.); 

Fig. 5 - cpaBHHTejibHbie xapaicrepHCTHKH pe3yjibTaTOB JieneHHfl no 3a6ojieBaHH*M 
aHrnonaTHMecKHM CHH^poMOM npH caxapHOM Ana6eTe ajih B03AencTBHfl H3JiyMeHneM c 
xapaKTepHCTHxaMH Al, A, B, C, D; 

BapnaHT I - noica3aTejib KposoTOKa b kohchhocthx (K) npn njiOTHOcTH moiuhocth 
H3jiy*ieHHfl 50 h 300 mbt/cm2; 

BapnaHT II - noKa3aTCJib TeMnepaTypbi kokm b MecTe o6jiyHeHH5i (t 06) npn njiOTHocrn 
moiuhocth H3JiyHeHHfl - 50 h 300 mbt/cm2; 

BapnaHT III - nojca3aTejib TeMnepaTypbi kojkm Ha cronax Oct) npn hjiothocth 
moiuhocth H3jjyHeHHH 50 300 mbt7 cm2; 

Fig. 6 - cpaBHHTejibHbie xapicrepHCTHKH pe3yjibTaTOB JieqeHHH nocjie mcctho- 

n ji acTH 4 ecKH x onepaunn Ha Jinue w* B03AeiicTBHfl H3Jiy i ieHHeM c x ap aicrep h cth Ka m h 

Al, A, B, C, D; 

BapnaHT I - noKa3aTejib nyjibCOBoro KpOBeHanojiHeHHji (FIK) (PB); 
BapHaHT II - noKa3aTejib pe3HCTeHTHOCTH cocyAHCTon ctchkh (BA) (VWR); 
BapnaHT III - noKa3aTejib TOHyca Hanp»>KeHHfl b cocy/jax (FITH) (IVT); 
Fig. 7 - cpaBHHTejibHbie x ap aKTep mcth kh pe3yjibTaTOB Jie'ieHH* o>KeroB njin 

B03,UeHCTBHfl H3JiyMCHHeM C X3paKTepHCTHKaMH A I, A, B, C t D; 

BapnaHT ] - noica3aTejib peorpa(j)H i ieci<oro HHAexca (PH) (RI); 
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BapHaHT II - noKa3aTejib TOHyca HanpaaceHH* b cocyAax (I1TH) (IVT); 

BapwaHT III - noKa3aTejib MH/iCKca nepn^epHHHOH pe3HCTHBHoc™ cocyAOB (HFIP) 

(IRP); 

5 Fig. 8 - M3o6pa>Keno cxeMa ycipoHCTBa jxm ocymecxBJieHMK cnoco6a JieneHMH 
namnonmecKHX coctoahmh TKaHew HexorepeHTHbiM n3Jiy«?eHHeM. 

JIYMIUHH BAPHAHT OCYIIJECTBJIEHHfl H30EPETEH RH 

10 B 6ojie3H«x, KOTopbie BbBBaHbi HapyuieHMeM o6MeHa BeiuecTB b TxaHflx, 
(j)epMCHTaTMBHbix m pereHepaTHBHbix npoueccoB , B03HHKaK>T (J)yHKUMOHajibHbie h 
aitaTOMo-Mop(|)OJiorHMecKMe n3MeHeHH« b CTpyicrypHbix 3Jie\ieHTax naTOJionmecKHx 

TKaHefi H COCyAOB, KOTOpbie flBJIHJOTCfl npHHMHOH B03HHKHOBCHHH naTOJIOTHH B 3TMX 

TK3HHX npn BbiiueHa3BaHHx npoqecax. PaccMaTpHBaiorai jieneHne cjieAyiomMx 
15 naTOJiorHii: 

- npw napa^OHTHTax h napaAOHT03ax Ha6jiK>AaiOTC5i cjieAyiomne naTOJiorMnecKMe 

M3MCHCHHH B TX3H5IX- HeKp03. HapyUieHHe KaJlHJWpHOrO KpOB006pameHHfl, MblUieHHblX 

TKaHeii AeceH, OTeK, Bocna^HTeJibHbifi npouecc b ncaHflx. Ohm xapaKTeprayioTCH 
KpoBOTOHHBOCTbio, rHnepecTe3HeH, noBbiuieHHeM HHAexca rMrneHbi (Hr)(IH), 

20 peorpac|)HHecKoro HHAexca (PH)(RI), hhackc nepn(J)epHHHoro conpoTHBJieHHfl cocyAOB 
(HnQ(IPR) h HimeKca nepHcj)epHHHoro conpoTHBJieHH* cocyAOB (nTC)(IVT). ripn 
coMeTaHMH napaMeTpoB M3JiyHeHMji, c ajihhoh bojihw b npe^e^ax ot J j\o 56 mkm, 
no^pM3auHeft a MOAyJiauneii c nacTOTofi 30ru hjih 200ru, Ha6jiK)AaeTc» 
MaKCMManbHbiM jieMe6Hbiw 3(|)(J)eKT (cm. Figt t Fig2). Oh xapaKTepw3yeTca ycTOHMWBbiMH 

25 xapaKTepHCTMKaMM RI - v.I, IPR - v.II,IVT - v.III,Fig2, BejiMMHhia KOTopbix 

npH6jIH)KaeTC>I K HOpMC ripH MMHHMaJIbHOM JieHCGHOM 3(|>(f>eKTe, KOr^a B03AeiiCTBHe 
OCymeCTBiliieTCH TOJlbKO H3JiyMeHHeM C AJIHHOH BOJIHbl OT 1 AO 56 MKM, 6e3 BBeAeHHfl 

MOAy^UMM m nojiHpH3auHM, BCJiHMHHbi RIJPRJVT 6jin*ce npn6jiH^caiOTCH K HOpMC 
seM 3to Ha6jiK>AaeTCfl npw bo3acm ctbhh H3JiyHeHneM c ajihhoh BOJiHbi ot 7 ao 25 mkm 
30 ( cm. Fig2, A I ). 3<J)<j)eKT o6ecneHHBaeTca cTHMyjiflunefi KpoBOTOKa h oSorameHHeM 

KpOBH KHCJIOpOAOM; 

- npH A3Be McenyAKa h 12-nepcTHofi khlukh. h a 6ji k> Aa k>tch aneAyiomHe naTOJiornMecKMe 

H3MCHCHMH B TKaHflXI BOCnajIHTCJIbHblH npOUeCC CJIH3HCTOH, npH 3a>KHBJI6HHH «3Bbl- 

o6pa30BaHwe kcjijiohahmx py6uoB, BbicyuiHBaHHe 3nnTejinfl, npHBOAflmero k Henpo3y 
35 ncaHefi CJ1H3HCTOM, B03HHKHOBeHHe BTOpHMHoro BOcnajiHTenbHoro npouecca, npn 
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3aMejuieHHM 3aacHBJieHH*i TKaHefi b pe3yjibT3Te He6jiaronpHJiTHoro coseTaHHfl 

B03AeHCTBHfl M3 JiyHeHMCM . TaK HanpHMep nOBepXHOCTHMH 3nHTCJlMM CJJH3HCT0M 

jiynuie 3a>KHBaeT npw KpaTKOBpeweHHOM bo3achctbhh c 6ojibweH nacTOTOH MOAyjiflUHH 
( 200ru) t ho 6e3 yBejiHHeHHH moiuhocth hjiothocth H3Jiy i ieHM5i (Fig 1 ,Fig3f,Fig3b ). B 
?nMTejiMM bo BHyTpeHHHX cjiohx CJ1M3HCTOM 3a^cMBJieHMC 3(|)(})eKTHBHee i\jxgt npM 6oJiee 

AJlMTCJIbHOM B03^eHCTBMH C nOBblliieHHOM MOlUHOCTbK) HHTCHCMBHOCTH CBeTOBOrO 

iiOTOKa3TH npoqeccbi xapaKTepH3yK>Tca rjiy6HHOM npoHHKHOBCHHw 3HeprHH b TicaHM 
cjiH3MCTOM(Figl»Fig3a, Fig3b ), crenenbio noniomeHHfl 3thmh tohjimm H3JiyHeHwi h 
pacnpe/ieJieHHeM 3HeprHM H3JiyHeHH5i no TKaHHM. 3cj>cj)eKTHBHOCTb AaHHoro npouecca 
xapaKTepM3yeTCji HOMepOM ceaHca, npH kotopom Ha6jnoAajiocb KynnpoBaHHe 
6ojieBoro cHHApoMa h HOMepoM ceaHca, np*i kotopom KynwpoBajiacb 
«3Ba.MaKCHMajibHbiH JieMe6HUM 3(j>c|)eKT Y\a6moj\aercn npn bosachctbhh Ha 

HeOCJ10>KHeHHbie H3BbI - H3Jiy i ICHMCM C flJIHHOH BOJIHbl OT I JXO 56 MKM B COHCTaHHH C 

nojiflpH3auHefi ( v.- I, v.-IIB Fig 3a) npH moiuhocth hjiothocth mnyneHHx - 50 
mbt\cm2 h M3JiyMeHneM c ajwhoh bojihw ot 1 ao 56 mkm b coMeTaHMM c no;uipH3auHeH 
m MOAyJiHUHew c MacTOTOM 200 Tn ( FigK v.-I,v.-II,C\ Fig3a). fljia xpoHH'iecKnx *3B - 

npM B03AefiCTBHM M3Jiy«ieHHeM C AJIHHOH BOJIHbl OTl AO 56 MKM B COMeTaHMH c 

nojiflpH3auMeH h MOAyJiflUMeH c qacTOTOH 30 Tu. Bo Bcex cjiynajix MHHHMajibHbiH 
npoflBJieHHbi Jieqe6HbiH 3cJ>c|)eKT no /zanHbiM noKa3aTejiHM 6biJi Bbime hcm JieneGHbifi 
3(|)(})eKT npH B03AeHCTBHH M3jiyHeHHeM c ajihhom BOJiHbi ot 7 ao 25 mkm 6ojiee HeM Ha 
3-4 ceaHca. Bojibmoe B03AeficTBHe Ha JieneHMe b A3hhom cjiysae 0Ka3biBaer 
onTHMajibHoe pacnpeAejieHHoe B03AeficTBHe na tk3hh anwTejiMa, mto conpoBoacaaeTca 
OTcyTCTBHCM noBbiuieHHoro HarpeBa kjictok TKaHew bo BpeMfl hx oGjiyneHHa; 

upu peBMaTOHAHbix apTpHTax Ha6jiK>AaeTca paccTpoficTBO MecTHoro 
KpoBOo6paineHHfl, npeHMymecTBeHHo BeH03noro, rwnoKCHfl sjicmchtob cycTaBOB, 
HapyiueHMe o6MeHa BemecTB b xpame cycTaBa, acenTHnecKHH HeKpo3 tojiobkm cycTaBa 
m hah o naTM i i ecKH h acenTHHecKHH Hexpo3. 3to xapaKTepmyeTca 3JiacTHMHOCTbio Ha 
pa3rw6aHHe (ESpa3r.) b KpafiHeM pa3orHyTOM nonoxceHHH (B), ecTecTB 6 h h bi m 
noii05KeHHCM cycraBa, ne BbObiBaioiAHM BHyTpeHHero ycwjiHH (E), h noJioaceHHeM 
cycTaBa, coorBeTCTByiomero HyjieBOMy yrjiy nocjie pa3rH6aHHH (C), 3JUiacTH4HOCTbio 
Ha crH6aHHe (Escr.), b KpaiiHeM corayTOM hojio>k6hmm (A), b ecTecTBeHHOM coctohhhh 
cycTaBa 6e3 BHyTpeHHero ycHJiHfl (F) h nojio>KeHHeM cycTaBa, cooTBeTCTByromero 
HyjieBOMy yrjiy nocjie crH6aHH* (D). HaHSojibiiiHH jieMe6HbiH 3cJ)())eKT Ha6jiK>AaeTCfl, 
KorAa ocTaTOMHbie ycwjiHfl npn crH6aHHH h pa3rM6aHHH mnmoTca MHHHMajibHbiMM, a 
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yroji crn6aHH5i m pa3rH6aHHfl - MaKCHMajibHbifi ( Fig!). MaKCHMajibHbifi JieHe6Hbm 
3<|)(J)eKT AOcroraeTCfl npH bo3A£hctbiih Ha oGjiacrb c H3JiyneHHeM aahhoh bojihh ot I 

AO 56 MKM npH nOJWpH3aUHH M MOAyJlflUMM KaK C qaCTOTOH 200rU, TaK H C HaCTOTOM 

30ru npw MHHHMajibHoii moluhocth njioraoc™ mnyntHUH b 50mbt\cm2 (Fig 4). Tlpn 
5 MHHMwajibHOM jiene6HOM 3c|>(|>eKTe t Bee paBHo BpeM« KynnpoBaHHfl 6o.neBOro CHHApoMa 
h HopMajiH3auM» napuHajibHoro AaBJieHMH b KanHJi»pax Hacrynajia 3naMHTejibHO 
paHbiue, neM npw B03AeficTBHH H3Jiy<ieHneM c hjihhoh bojihw ot 7 jxo 26 mkm, Ha 3-4 
ceaHca (Fig4, Al); 

10 - npw aHrHonaTHMecKOM CHHApOMe npH caxapHOM Ana6ere h a 6 jik> Aa eTc a ocjia6jieHHe 

CKOpOCTM OTBOfla B TK3HH MHKpO3JieMeHT0B, OCJia6jieHHe IlOrJIOLUeHHfl KpOBbK) 

KHcnopoAa h KHCJiopoAocoAep?KaiuHX 3JieMeHTOB > ocjia6jieHHe (J)yHKUHH 
Bbipa6aTbiBaHH>i ropMOHOB, ocjia6jieHHH (|)yhkumh Bbmejiemia. 3to xapaKTepH3yeTc« 
noBbiujeHHeM TeMnepaTypbi komcm Tejia b MecTe o6jiyHeHH» (t 06 ) h TeMnepaTypbi kojkh 
15 Tejia Ha cronax ( t ct.) h 3aBHCHT ot npoHHuaeMOCTH MeMGpaH kjictok, hto bjimhct Ha 
3HeprnTH l JCCKHH o6mch MOKjxy KJicncaMM, (})epMCHTaTHBHyK> h pereHepaTHBHyio 
aKTHBHOCTb kjictok, ropitfOHajibHyio AeflTejibHOCTb KJieTOK.MaKCHMaJibHaa 

3(j)(J>eKTHBHOCTb JieMeHMH AOCTHraeTCfl npH pOKHMaX B03AeHCTBMfl AAHHOH BOJIHbl OT ! 

AO 56 mkm, KaK b coneTaHHH c noji^pH3auneH npn moiuhoctm hjiothocth n3JiyneHHfl 
20 50 bt\ cm2, TaK h npH coueTaHHH c MOAyJiflUHefi npn moiuhoctm njiOTHOCTH H3JiyMeHna 
300 btV cm2 ( Fig I, Fig5). Tlpn nojiy^eHHH MHHHManbHoro 3(}>(})eKTa jie^enHH, 
pe3y^bTaTbi Bee paBHO npeBbiwajiH 3(J)(|)eKTHBHocTb JieneHMfl npw bo3achctbhh 
H3JiyHeHHeM c ajihhom bojiha ot I ao 25 mkm ( Fig 5, A I). Pe3yjibTaT xapaKTepH3yeTC« 
noKa3aTeji5iMH TeMnepaTypbi, KOTopaa npH6jiH>KaeTCH k HopMe , a T3K>Ke 
25 noATBep^KAaeTca aHKeTHbiM onpocoM, b cootbctctbhh c KOTopbiM ypoBeHb 6ojih b 
MycKyjiax h cycraBax, MycKyjibHoe Hanpa>KeHHe, orpaHHHeHMe abh^chmh CHJDKajiHCb 
3HasHTejibHO 6biCTpee. nojiyneHHWH 3(J>cj)eKT cBinaH c yBejiHMeHHeM KpoBOTOKa, npw 
kotopom ao npoBeAeHHH JieseHHJi MHHyTH bin o6beM KpoBoo6pameHHH KopejijiwpoBaji c 

ypOBHeM rJIK)K03bl M MMMyHOpeaKTHBHOrO HHCyjIHHa B KpOBH, TO -eCTb 3TO yKa3bmaeT 

30 Ha Bbipa^ceHHyio cruMyjiflUHio ypoBHH TKaHeBoro o6Mena h nepeKHCHoro oKHcjieHMJ? b 
nacTHOCTH; 

-npn peMHCCHH nocjie MecTHO-anacTHMecKHX onepauHnx Ha jiwue Ha6jiK>AaiOTCfl 
cjieayiomMe naTOJiorHHecKwe H3MeneHHfl- HapyiueHMe TKaHefi bcjicactbmm 
35 xnpyprw4ecKoro BMeuiaTenbCTBa, accenTHHecKoe BOcnajieHwe TKaHefi, otckm mswkhx 
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-ncaHeii, 06pa3OBaHHe KejuiOHflHbix py6uoB coejiHHHTejibHOH TKaHH. «ito flBJiaeTCH 
KpaiiHe He*cejiaTejibHbiM HapymeHneM TKaHew. 3tm H3MenetiH5i xapaKTepH3yK>TCH 

H3MCH6HH6M perWOHajIbHOrO KpOB006pameHMJI, HTO npOHBJIfleTCJI B nOHHKeHMH 

nyjibCOBoro KpOBOHanojiHeHHH ( FIK)(PB), p e3 h ctchth o ctm cocyancTbix ctchok 

(BA)(VWR), KOTOpbie JlBJlfllOTCfl nOKa3aTeJl*MH MHKpOlJHpKyJIJlJmHH KpOBH,H3MeHeHWl 

xapaKTepM3yioTC» TaK>ice chh>k6hiicm noKa3aTeji» TOHyca HanpHweHHfl b cocyaax 
(nTH)(IVT), a TaK>Ke HanHHHeM mjim OTcyTCTBHfl OTexa. 

MaKCHMajibHbiH Jieqe6HbiM 3cJ)(|)eKT flocTHraeTca npw B03fleHCTBHH H3JiyneHHeM c 

^yiHHOMU BOJIHbl OT 1 flO 56 MKM, B COHeTaHHH C ll0JIflpH3aUHeH H MO#yJlJ!U,HTeH C 

nacTOTOH 200 ru hjim 30 ru, b 3aBHCHMOCTn ot KOHTpojiHpyeMoro noica3 arena. 

(Figl, Fig6,C,D ). llpn MHHHMajibHOM Jie*ie6HOM 3(j><j>eKTe nepeMHCjieHHbie noKa3aTejiH 

Bce-paBHO HaxoiWTca 6;iH>Ke k HopMe, vcm npn B03#eiiTCBHH H3JiyneHHeM c zuihhoh 

BOJIHbl OT I £0 25 MKM (Fig 6,A1). 3TO npOHBHJIOCb B Jiymiiew MHKpOUHpKyjIJIUHH II 

pereHepauwM kjictok kohch y 6ojibHbix. Ha6jiKxaajiacb nojio>KHTejibHaa flHHaMHKa 
JieqeHMfl, npn KOTopofi yace nocjie 1-oro ceaHca yMeHbiuajiacb 6ojib t otckh. Flocjie 
OKOHMaHM« JieqeHHH, paHbi 3a>KHJiH nepBHUHbiM HaT5i>K6HH6M 6e3 HarHoeHMfl h 
pacxo)JczieHM» ujbob; 

-npH oworax Ha6jnoaaiOTCfl BOcnajiHTenbHbie npoueccw b panax, cocynncTbie 
pacTpoficTBa H3-3a paciiiHpeHHfl KanwJiapoB h 3aMe,zuieHHfl TOKa b KpoBH, otck h 
rHnepTpo())H4ecKMe rpaHyjiauHH TKaHefi, Heicpos. 3to xapaKTepH3yerrc» noBbiuieHHeM 
peorpa(J)HqecKoro HH^eKca (PH)(RI), noKa3aTeji» TOHyca HanpaaceHH* b cocy/tax 
(F[TH)(IVT), HH^eKca nepwcfcepHHHOH pe3HCTeHTHocrM cocy^oB (MriP)(IRP). 
MaKCHMajibHbiH ne4e6HbiH 3<})(}>eKT Ha6jiK>flajicfl npn BcaneficTBHw mjiyHeHMeM c 

AJ3MHOH BOJIHbl OT 1 flO 56 MKM, B COMeT3HHM C nOJI*pM3aUHeH H MOflyJIflUHefi M3CTOTOH 

200 ru, hjih c nacTOTOM 30 ru., b 3aBHCHnoc™ ot noKa3aTejia (Figl, Fig 7). Ylpvt 
MMHMMajibHOM Jiene6HOM s^eKTe, pe3yjibT3Tbi noKasaTejiefi 6jiw>Ke npn6jiM>KajiHCb k 

HOpMe, HeM npH B03#eHCTBHH M3Jiy^eHHeM CZUIHHOH BOJIHbl OT I AO 25 MKM (Fig 7, A I). 

ripH 3tom BH3yajibHoe Ha6jiK>,aeHMe noKa3biBajio 3HasHTejibHO 6ojiee 6biCTpoe 
3a)KMBJieHMe, chhthc OTeKOB h pa3Mepbi KpaeBbix rpaHMMHbix py6uoBbix ae(J)opMauHH 
nepeca>KeHHoro JiocKyTa kohchmx ncaHeH. 



Cnoco6 JieMeHMfl ocymecTBJiajioi Ha rpynne 6o/ibHbix kojijihmcctbom 60 'lejioBeK, 
KaWfl rpynna no,a6Hpajiacb c yneTOM B03pacTHbix KaTeropwH. J\m KOHTpojibHOH 
ipynnw Bbi6wpajiH HecKOJibKO B03pacTHbix rpynn ot 17 jxo 68 ^eT } noji- My>KCKOH hjih 
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aceHCKHH h cTeneHb 3a6ojieBaHMa - Heocjio>KHeHHbie nepBHHHbie 6o;ibHbje hjim 
xpoHHnecKHe 6ojibHbie.Bce KOHTpojibHbie 3aMepbi BejiHCb b nepnoAbi peMMCCMH hjih 
KynapoBaHMH 6ojieBbix chhapomob. 06jiy*ieHHe opraHa t otbctctb ch h oro 3a TeieHHe 
6ojie3HH Bejiocb b TeqeHMe 20 MHHyT nepe3 ] hjih 2 ah* b 33BHCHM0CTH ot coctohhhji 

5 6ojibHoro. 06iuee kojijimmcctbo ceaHCOB nocjje KOTopwx ocymecTBJiflJincb 3aMepbi 
cocTaBjiflJio 10 ceaHCOB. B cjiy*ja»x chatm* 6ojieBoro cHHApoMa h KynnpOBaHHfl »3Bbi 
4)HKcwpoBajiocb KOJiJiMHecTBO ceaHCOB npM kotopom Hacrynaji jieMe6HbiH 
3({)(|)eKT3Kcno3HUHfl CBeTOBoro H3JiyHeHH» ocyiuecTBJiajiacb Ha ywacTOK kohcm, 
pacnojio>KeHHbiM HenocpecTBeHHO najx opraHOM hjih cycTaBOM, oxBeTCBeHHbiM 3a 

10 TeqeHne 6oJie3HM. JljiomaAb CBeTOBoro naraa Bbi6npajiacb hcxoah h3 Tpe6oB3HHH 

06ecneHeHM5I MOIUHOCTH njIOTHOCTH H3JiyHeHHH npH TpeX KOHTpOJlbHblX BeJIHMHHaX- 

50 mbt\cm2. 150 mbt\cm2, 300 mbt\cm2. KoHTpojibHbie 3aMepbi npOBOAHjiHCb ao 
JieneHHH a nocne JieHeHHa. HMejiacb KOHTpojibHaa rpynna, b KOTopofi npoBOAHJincb 
3a\iepb] nocjie ocymecTBJieHHH jieweHHH bo3achctbhcm H3nyHeHHH c ajihhoh bojihw ot 7 
15 ao 25 mkm npn kotopom ^HKCHpoBajiHCb Te xe napaMeTpbi, xapaKTeptoyiomHe 

3(J)tJ)eKTMBHOCTb JieneHHfl. 

KajiM6poBKa MCTOMHHKa CBeTOBoro M3JiyMaTejia o6ecneMMBaeT Bbi6op npaBHjibHoro 
paccTOHHHfl ot CBeTOAMOAa ao noBepxHocTM opraHa, oTBeTCTBeHHoro 3a upoTeKaHHe 
20 6ojie3HH,MTO cB5i3aHO c pa3HOH CTeneHbK) noniomeHHfl HH(})paKpacHoro H3JiyMeHH« b 

jaBMCMMOCTH OT COHCTaHHH AAHH BOJIH B 33AaHHOM AH3n330He ilJlHH BOJIH OT 1 AO 
56 MKM. 

riojiynpoBOAHHKOBbie CBeTOAHOAbi o6ecneHMBaK>T CBeneHHe b AajibHeM 
HH(j>paKpacHOM AHana30He3a cneT o6pa30BaHM» KopejuuiuHOHHbix mejiefi b hjiothocth 
25 coctohhhh 3JieKTpoHHoro hjim AfeipoMHoro Bbipo>KAeHHoro ra3a, B03HHKaioiuero B 
CHJibHOJierupoBaHHbix KBaHTOBO- pa3MepHbix npHMecHbix npotf)HJi5ix, no noBOAy nero 
cyiuecTByioT ny6jiMKauHH: H.T.EarpaeB, JI.E.Kjiahkhh m Ap. u rincbMa b )K3TO '\ 
H3A- 1993 r., CTeneHb 6ecnopaAKa b BejiHHHHe KOpejuumHOHHbix mejiefi m ero 
pacnpeAejieHHe BHyTpn JierHposaHHOH o6jiacTM "p-n" nepexoAa peryjiwpyeT 

30 XapaKTepHCTHKH CBeTOBOrO H3Jiy*ieHHH. 

YcTpoHcTBO o6ecne4HBajio pa3JiHHHoe coMeTaHHe x ap a KTep w cth k H3Jiy*ieHHfl, nocjie 

B03ACHCTBM5I KOTOpblMH OCymeCTBJIHJIHCb KOHTpOJlbHbie 3aMepbl. 

KoMGHHauHH napaMeTpoB ajih Bcex rpynn h Bcex bhaob 3a6o/ieBaHHH Bbi6MpajiHCb 

OAHHaKOBblMH. 3TO CJieAyK>lAHe KOM6HHaUHM- 

35 Al- B03AeficTBHe H3JiyMeHHeM c aahhoh BOJiHbi b AHanna30He ot 7 ao 25 mkm; 
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A - B03fleHCTBHe H3JiyneHHeM c ajihhoh bojihm b AHanna30He ot 1 ao 56 mkm; 

B- B03AeMCTBMe H3JiyHeHHeM C AAHHHOH BOJIHbl B AHana30HC OT 1 AO 56 MKM c 

BBeaeHHeM jihhchhoh nonnpmaixnu CBeTOBoro H3JiyHeHHa; 

C- B03AeMCTBne H3JiyHeHneM c ajihhoh BOJiHbi b Ananna30He ot! ao 56 mkm c 
BBeAeHneM jihhchhoh nojiapH3auHH h MOAyJiaUHHHacTOTOH 200 Tq; 

D- B03AeHCTBMe M3Jiy4eHHeM C AJIMHOM BOJIHbl b AHana30He OT 1 AO 56 MKM c BBeAeHHe 
JIHHCHHOH nOn«pH3aUHH H MOAyJlflUHH H3CTOTOH 301*1*; 



nPOMMLUJIEHHAfl nPHMEHMMOCTb 



Cnoco6 Jie4CHHH HeKorepeHTHbiM H3JiyHeHHeM namrcorHiecKHX coctohhhh TKaHefi 
MO>KeT 6biTb Hcnojib30Ban cjieAyiomHM o6pa30M. 

IlpHMep ITpynna 6ojibHbix c AMarH030M napaAOHT03 hjim napaAOHTMT, b B03pacTe ot 
30 ao 57 act, noABeprajiMCb o6jiyHeHHio c ajihhoh bojihm ot 1 ao 56 mkm b coMeTaHHH 
c jihhchhoh nojiHpn3auHeM h MOAyJiauneH 200 Tu h 30 Tu. Hepe3 5 ceaHCOB 
ocymecTBJiH^acb HopMajiH3au>ia ocHOBHbix mcahuhhckhx noKaaaTejiefi no AaHHOMy 
BHAy 3a6ojieBaHMfl c otkjiohchhhmh ot HopMbi He 6ojiee I %, cHHMajica otck h 

KpOBOTOHHBOCTb AeceH. KOHTpOJIb BCJICfl MeTOAOM BH3y3JIbHOrO OCMOTpa H CHHTH5J 

peorpa(J)HMecKHX KpHBbix no noKa3aTejiaM b cootbctctbhh c rpa(J)HKOM Fig2. 
IlpHMep 2. Tpynna 6ojibHbix c AH3rHO30M »3Ba acejiyAKa h ABeHaAuaTHnepcTHOH 
khhikh, b BospacTe ot 27 ao 66 jieT, noABeprajiMCb o6jiyHeHHK> c ajihhom bojihw ot I 
AO 56 mkm b coweTaHHH c jihhchhoh nojiapH3auHeH h MOAyJiauHeii 200 Tu h 30 Tu 
Mepes 3 ceaHca ocymecTBJiaJiacb HopMajunauwa ochobhmx mcahuhhckhx 
noKa3aTejiefi. CHHMajica 6oacboh chhapom nocjie 1 ceanca h KynHpoBajiacb H3na nocjie 
3 - 5 ceaHca.OTcyTCTBOBajiH BTopwHHbie BocnajiHTejibHbie npbueccbi, otcmhoctij 
TKaHeS. KoHTpojib Banc* mctoaom TpaHC3HAocKonHH h onpocoM 6ojibHbix cm. rpacjwK 
Fig 3a,Fig 3b. 

IlpHMep 3. Tpynna 6ojibHbix c AHarH030M peBMaTOHAHbiH apTpiiT, b B03pacTe ot 35 
AO 68 jieT, noABqjrajiacb o6jiyiieHHK) c ajihhoh bojihu ot ] ao 56 mkm b 
coMeTaHHH c jihhchhoh nojiapH3auHeH h MOAyJiflUHefi nacTOTOH 200 Tu m 30 Tu. Hepe3 
10 ceaHCOB BOCCTaHaBJiHBajiacb 3JiJi3CTH i iHOCTb cycraBHbix TKaiien, B»3KocTb TKaneil h 
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ypoBeHb BHyTpeHHero TpeHHa b cycraBax b npeAejiax HOpMbi, KynHpoBajica 6ojicbom 
chhapom h BOccTaHaBJiHBaaocb napuHajibHoe AaBJieHne b Kanmuwipax. KoHTpojib 
Bejicji MeroAOM TpaHcicyTaHTHOH noJiaporpa^HH w AHHaMHHecKOH AwarHOCTHKH cm. 
rpac|>HK Fig 4. 

5 

FIpMMep 4. Tpynna 6o;ibHbix c AnarH03OM aHrHonaTHMecxMH chhapom npn caxapHOM 
AHaGeTe, b B03pacTe ot 17 ao 53 JieT, noABeprajincb o6jiyHeHHK> c ajiwhom BOJiHbi ot I 

AO 56 MKM B COMeTaHHM C JIHHetJHOM nOJI*ipH3aUMeH H MOAyJI^UHefi HaCTOTOM 200 Fix H 

30 Tu. Mepe3 7 ceaHcoB cyiuecTBeHHo yjiyqmnjincb Me^HUHHCKne noKa3aTejiw no 
!0 KpOBOTOKy b kohcmhoctax, KOTopbie npw6jiH3 wjiHCb k HopMC b npeAejiax 2 % no 
OTKJioHeHMio ot onTHMajibHoro 3Ha*ieHH5i. CHH3MJiacb TeMnepaTypa kohoj b Mecre 

06iiyMeHHJ! H Ha CTOnax» 3HaMeHHe KOTOpOH CTaJIO COOTBCTCTBOB 3Tb HOpMC CHH3MJICA 

ypoBenb 6ojim b cyeraBax m MycKyjiax, HopMamooBajiocb MycnyjibHoe Hanpn>KeHMe, 

BOCCTaHOBHJiaCb MyBCTBHTeJlbHOCTb TenJia H XOJIOAa B KOHCMHOCTOX, CHM3HJiaCb 

15 ckob aH HocTb abhwchmm b cycTaBax. KoHTpojib Bejicfl mctoaom nocTpoeHMii 
peorpa(j)HsecKHX KpMBbix h noAcveT ocymecTBJiajiCfl mctoaom Tmuichko. 
Cy6beKTMBHbie noKa3arejiH KOHTpojiHpoBajiHCb mctoaom aHKeTHOro onpoca 6ojibHbix 
cm. rpacjwK Fig 5. 

20 FipHMep 5 . Tpynna 6ojibHbix, npouie^uiMx mccth o-nji acTM m ecxy k> onepauwK) Ha jimuc 
h HaxoAHimixcii b craAHH nocjieonepauHOHHoft peMHccHM, b B03pacTe ot 18 ao 48 ner, 
noABeprajiacb o6jiyMeHHK) H3JiyMCHMeM c ajjhhoh bojihm ot 1 ao 56 mkm, b COMeTaHHM c 
jihhchhoh noJiiipH3auHeM h MOj^yjifluweH c ^acTOTOH 200 Tu h 30 ru.Hepe3 10 ceaHCOB 
nopMajiH30BajiHCb MeAMUHHCKne HOKa3aTejiH nyjibcoBoro xpoBeHanojiHeHHJi, 

25 pe3 hctchthocth cocyAHCTOH ctchkm, noKa3aTejib TOHyca HanojiHCHHH b cocyaax. 

JlHKBHAHpOBaJICH OTeK MflTKHX TKaHeH. KOHTpOJlb OCymeCTBJIflJICH MeTOAOM 

peoBa3orpa(j)HH jiHueBbix apTepwH cm. rpacfmK Fig. 6. 

ripMMep 6 . Tpynna 6ojibHbix c AwarH03OM o^cor I h 2 CTeneHH jinua h ruen, b B03pacre 
ot 16 ao 40 jieT, nOABeprajiHCb o6jiy4eHHio M3JiyHeHweM c ajihhoh bojihw ot 1 ao 56 

30 mkm, b COMeTaHHM c JiHHCHHOH nojiflpH3auMefi h MOAyJiflUHefi CBeTa c qacTOTOH 200ru H 
30 Ti4.Mepe3 10 ceancoB HopMaAH30BajiHCb cjieAyiomne mca^uhhckhc noxa3aTejiM - 
peorpa(J)HMecKHH hhackc. noKa3aTenb TOJiHyca HanpjmeHHH b cocyaax, hhackc 
nepH(J)epHHHOH pe3MCTeHTH0CTn cocyAOB.ripH nepecaAKe nocxyTa ko>kh aji« 
ocymecTBJieHHfl ayTonjiacTHKH, Ha6jiiOAaJiocb yMeHbtueHHe KpaeBoro HeKpo3a TxaHew, 

35 rwnepTpo(t>HpoBaHHbix rpaHynauHH h pa3BHTH« cTJirHBaioiuHx kcjiohahmx py6uoB cm. 
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rpac)>HK Fig.7. KoHxpojib npoHSBO^MJica BH3yajibHo h 3a M epaMH Mexo^OM peorpa(J)HH 
3,nopoBbix yiacTKOB KOMCHoro noKpoBa H a 3,aopoBbix ynacxKax kowh Ha paccTOHHHH 
1-3 mm ot o6jiacTH owora. 

C nowoiubio ycTpoflcTBa mo*ho HamiyiujHM o6pa 3 o M ocymecxBHXb cnoco6 jieneHHa 
npw cneflyiomMH pa6oxe. 

IIOflKJllOHaiOX HCTO'IHHK RHTaHHJ. (I), CXa6 H JIH30pOBaHHbIH RO TOKy, n P H 3TOM 

3JieKTpHHecKHM tok npoxenaex BHyrpH P+ (n+) -o6jiacTH HSJiywarejiH (3). Up» 3 TOM > 
n" nepexo A Hsjiynaex csex b cneiopajibHOM /wanasoHe ox 7 no 25 mkm. Uomna 
nanp^eHHj, b CHCxe M y ynpaBJieHH*^) ocymecxsjutexc Hepe 3 Kne MM bi (b) oworo M3 
WnojjHHxe^bHbix hcxoihmkob FiHxaHHH . 3x0 pacuiHpaex cneKxpajibHbm AHana30H 
HSJiyHeHHH ao 1- 56 mkm. Uom^a HanpaaceHH* MOKay kjicmmsmh (c) b hjiockocxh "p-n" 
nepexoaa npeo6pa3o B biBaex Henoji*pH3o B aHHoe H3JiyweHHe "p-n" nepexoaa b jihhchho 
nojiH P H30BaHHoe H 3 /iyMeHHe npn coxpaHeHHH ocxajibHbix xapaKxepHCTHK CBera 6<a 
H3MeHeHMH. noaana HanpaaceHH* Moicny KJieMMaMH (d) TpaHC<J)o P M H pyex 
HeMO fl yj,H P OBaHHoe ( nenpeptiBHoe ) H3jiyneHHe " p-n" nepexoaa b MOjuyjiHpoBaHHoe 
wjiyweime «a sacxoxe 200 T U npn coxpaHeHHH ocxaiibHb.x xapaKxepHCXHK CBexosoro 
H3 fl yieHn». noflana nanpatteHH* we^y KJieMMa MH (e) xpa H c<|>o P MHpyex 
HeMOfly^wpoBaHHoe ( HenpepbiBHoe ) nsjiyHene " p-n" nepexoaa b MoayjiHpoBaHHoe 
H3jiyHe H He H a nacxoxe 30 T U np H coxpaHeHHH ocxa^bHbtx xapaKxepncxHK caexoBoro 

H3JiyMeHHH. 

TaKHM o6pa30M o6ecneM H Baexc npe^jiaraeMbiM ycxpoficxBOM M3JiyweHHe, 
no3BOJia,ou I ee ocymecTBHXb onxHM^bHbifi pe3KHM nweHHa m » Bcero K^acca 6oiie3 H eih 
Bbi3BaHHbix HapyujeHMeM o6Me H a BemecxB, (J,e P MeHxaxHBHbix h pereHepaxMBHux 
npoueccoB . 
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n.l. Cnoco6 jieneHHJi HeKorepeHTHbiM H3JiyHCHHCM naTOJiorHHecKHx coctojihhh TKaHefi, 
BKJHOMaiomee nepnoAHHecicoe o6jiyMeHHe HH^paxpacHbiM H3JiyneHHeM b Te^eHHe 1-20 

10 MHHyT npH nJlOTHOCTH MOmHOCTH H3Jjy4eHHfl 50-300 MBT/ Cm2, OTJlHMatOUtMHCfl TCM, 
HTO 

o6jTyHeHne BeAyT nan ynacTKOM ko>kh, pacnojioaceHHbiM HaA opraHOM, OTBCTCTBeHHWM 
3a npoTeicaHHe 6one3HH, npHHHHOH KOTopofi *BHJiocb HapyiueHHe o6MeHHbix, 
4)epMeHTaTHBHbix h pereHepaTMBHbix npoueccoB b TKawix, H3JiyneHHeM c ajihhoh 
15 BOJiHbi b AHana30He ot I no 56 mkm b coneTaHHH c ero jihmchhoh nojwpH3auHeH h 
BpeMeHHOH Mo^yjiflUHefi. 

n.2.Cnoco6 no n.l, otjihhhiouihhch tcm, tto coneTaHHe ajihh bojih b 3a^aHHOM 
flHana30He m BBefleHHe jihhchhoh nojwipH3auHH h BpeMeHHOH MOAyjumHH BbiGnpaiOT c 
20 yseTOM xapaKTepa 3a6ojieBaHH«, 

n.3.Cnoco6 no n.l, oTJiHsaioimiHCH tcm, hto njiomocTb moiuhoctm H3JiyHeHHH 
Bbi6HpajOT c y^croM xapaicrepa 3a6oneBaHH«. 

25 n.4.YcTpoHCTBO Ana ocymecTBJieHHfl cnoco6a nenennn HeKorepeHTHbiM ranyneHHeM 
naTOJiorHHecKwx coctohhhh TKaHew, coAepHcamee hctomhhk nHTaHHa(l), hctohhhk 
cBeroBoro H3JiyHCHHfl, BKJiioMamHH CHcreMy ynpaBJieHHJi(2), H3JiyHaTejib (3), 

npeABapHTeJlbHO OTKaJIH6pOBaHHbIH B 3aBHCHMOCTH OT nJlOTHOCTH nOTOKa H3JiyHeHH» > 

OTJiHsaiomeecn tcm, hto 

30 b KanecTBe H3JiynaTejw (3) ncnojib30BaH lunpoKonojiocHbiH nojiynpoBOAHHKOBbin 
KpeMHHeBbiH CBeTOAHOA c xapaKTepHCTMKaMH AnHHbi BOJiHbi HeKorepeHTHoro 
HH(})paKpacHoro H3JiyneHHH b AHana30He ot I ao 56 mkm, ocHOBaHHbiH Ha csepxMejiKOM 
"p-n" nepexoae, hctomhhk nHTaHHJiQ noAKJno^eH BAOJib nnocKOCTH (a) " p+n" hjih 
"n+p" nepexoAa h o6ecneHHBaeT npoTeicaHHe TOKa BHyTpH jierapoBaHHOH "p+n" hjih 

35 "n+p" o6nacTH, a CHCTeMa ynpaBJieHHa(2) HMeeT noABOAbi (c,d,e) nnx AonojiHHTenbHbix 

HCTOHHHKOB 3JieKTpHMCCKOrO nOJIH, npHCOCAHHeHHbie K CBeTOAMOAy TaKHM 06pa30M, 

hto ajieicrpHMecKoe nojie B03AeHCTByeT BAOJib njiocKOCTn(a) "p-n" nepexoAa h 
oSecneHHBaeT HajiHHHe o6paTHoro h npflMoro CMemeHHH Ha "p-n" nepexoAe, 
ynpaBJuieT cnejcrpajibHbiM AMana30HOM ahhh bojih cbctoboto H3JiyneHHfl, cTeneHbio ero 

40 JIHHeHHOH nOJWpH3aUHH H MaCTOTOH BpeMeHHOH MOAyJWUHH. 

n.5. YcTpoHCTBO no n.4., OTJiHMaiomeecji tcm, mto cncreMa ynpaBJieHH«(2) 
B03AeHCTByer Ha cbctoahoa SJieicrpHHecKHM nojieM, n oabcach hum c noMombio 
noABOAOB(c,d,e) ot AonojiHHTenbHbix hctohhhkob, BejiHHHHa KOToporo Bbi6paHa c 
yneTOM xapaicrepa 3a6ojieBaHHa. 

45 
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